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中包括 C60 原位捕捉的含不同甲基个数环戊二烯取代的中间体 C60(Cp)、
C60(Cp)(CH3)、C60(Cp)(CH3)2、C60(Cp)(CH3)3、C60(Cp)(CH3)4 以及多环芳烃类化

































多环芳烃化合物来看，这一系列从 C5 到 C18 的反应中间体是曲面分子形成过程







也利于 C20H10 的生成，甚至只需加入 1%-2%的甲烷气体都可以使曲面 C20H10的
产率大大增加。精确地控制实验条件，如环戊二烯，乙炔和甲烷之间的比例（分
别对应着 C5，C2 和 C1 源），对于曲面单元的生成十分重要，在某种程度上也支
持了本文新提出的 C1/C2 机理。 
四、本文还从乙炔-环戊二烯 -氧火焰燃烧生成的产物中，分离得到了











































Combustion is a phenomenon caused by exothermic chemical reactions between 
fuels and oxidants. With the deeper understanding of combustion, A large number of 
Polycyclic Aromatic Hydrocarbons (PAHs) carbon species molecules have been 
captured and explored, such as C12H8, C18H10, C20H10 and so on. Separation and 
characterization of these intermediate products provide the evidences for the 
formation mechanism of products in combustion soot. And it also contains a large 
number of non-IPR fullerenes with special structures, these molecules have 
significant application prospects in fullerene solar cells, optical materials, magnetic 
materials, polymer materials, medical materials, super conductor and catalyst etc. 
The basic building blocks for PAHs include the carbon frameworks of hexagon 
(for planarity) and pentagon (for curvature). The mechanism responsible for the 
prevalent curvature originating from pentagon, therefore, remains in mystery due to 
the absence of experimental evidences. In this contribution, capture and separation of 
the intermediates for carbon species growth in acetylene-cyclopentadiene-oxygen 
flame was conducted. It provides reliable clues and powerful evidences to explore the 
formation mechanism in the combustion. 
The structures of the isolated/captured intermediates ranging from C5 to C18 have 
been unambiguously identified in the forms of C60(Cp), C60(Cp)(CH3), C60(Cp)(CH3)2, 
C60(Cp)(CH3)3 and C60(Cp)(CH3)4 as well as C12H8, C15H10, C18H10, and curved 
C20H10. The complete series of intermediates establish a C1substitution and 
C2-addition mechanism, i.e. the C1/C2 mechanism, responsible for the curvature 
formation in the basic curved molecule in combustiom. This thesis  is divided into 
the following sections: 
I: Herein we use cyclopentadiene instead of traditional benzene or toluene to 
performed an experiment of acetylene-cyclopentadiene-oxygen combustion, 
applicable for synthesis of soot. A series of methyl substituted cyclopentadienyl (Cp) 
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